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Introduction:
In general, angiogenesis participates in several pathophysiologic processes. (1) This process has an important role in physiologic conditions such as fetal development and wound healing, and in pathologic conditions such as tumoral growth, metastasis, and the development of inflammatory diseases. (2) In some studies, increased angiogenesis has been reported in malignancies and in more aggressive pathologic lesions, and nowadays, new treatments have been based on inhibiting or at least restricting this phenomenon. (3) (4) (5) (6) Among important angiogenesis-stimulating factors, vascular endothelial growth factor (VEGF) has been identified as one of the most important mediators, and the expression of VEGF marker has been used to assess the level of angiogenesis in pathologic lesions. VEGF is a multifunctional cytokine which is expressed in different conditions such as increased vascular permeability and angiogenesis, and it stimulates the proliferation and migration of endothelial cells and increases vascular permeability. (7) This cytokine is released by different cell types and acts as the main regulator of physiologic and pathologic angiogenesis. (8, 9) In some studies, the expression of VEGF marker has been used to assess microvessel density in pathologic lesions. (10, 11) For example, it has been shown that when VEGF is overexpressed, it can cause vascular diseases in the retina and other body parts. Solid cancerous tumors cannot grow and metastasize without adequate blood supply; however, the cancers that can express VEGF are able to grow and metastasize. (12, 13) Despite several studies, the pathogenicity of oral lichen planus (OLP) is still unclear. (14) In some references, this disesase has been introduced as a T-cell-mediated autoimmune disease which affects the skin and mucosa. In other studies, stress, genetic background, and other factors have also been mentioned in its etiology. (15) In a study by Scardina et al, a significant increase in angiogenesis has been reported in OLP patients in comparison with normal mucosa. (16) However, there are no definitive conclusions on this topic or about its effect on the pathogenesis and treatment process of this disease in the references. Accordingly, considering the limitations of previous studies in this regard and the controversies in the obtained results, the present study aimed to compare the expression of VEGF marker in OLP samples and normal mucosa samples at the oral and maxillofacial pathology department of the dental branch of Islamic Azad University of Tehran during 2006-2017.
Materials and Methods:
The present study was performed via the selection of OLP samples from the archives of the oral and maxillofacial pathology department of the dental branch of Islamic Azad University of Tehran with definitive microscopic diagnoses (all the samples had been registered as the erosive type based on the clinical and microscopic findings), and samples of normal mucosa without any pathologic lesion, referred for oral surgeries for reasons other than pathology were also selected.
From the selected blocks, 4-µm sections were prepared for hematoxylin and eosin (H&E) staining. After reexamining the related slides by an oral and maxillofacial pathologist, slides with adequate tissue and proper fixation were selected. Samples with bleeding or inadequate tissue were excluded. Afterwards, for immunohistochemistry (IHC) staining with VEGF marker, 4-µm sections were prepared. The mentioned sections were first immersed in xylene to remove the paraffin (dewax) and then in graded alcohols to dehydrate. To inhibit the peroxide activity, the samples were placed in 3% hydrogen peroxide (H2O2) with phosphate buffer. The antigen retrieval process was performed in a microwave under the pressure of 2 atmospheres (atm) at 120°C for 10 minutes with exposure to the primary antibody with Anti-VEGF for 30 minutes and then to secondary antibody (15 minutes), DAB (staining reaction), and Mayer's hematoxylin (background staining). The samples were placed in phosphate buffer after each stage.
The assessment of blood vessels was performed according to the method described by Rubini et al. (17) In brief, the VEGF expression in five random fields at 400× magnification was calculated as the mean percentage of VEGF expression in epithelial cells, fibroblasts, and inflammatory cells, and the results were divided into three groups as follows: Score 0: the presence of 10% or less positivestained cells Score 1: the presence of 10% to 50% positivestained cells Score 2: the presence of more than 50% positive-stained cells In order to compare the expression of this marker more comprehensively, both quantitative (with regard to the mean percentage of positive-stained cells) and qualitative (with regard to the expression score of the marker) comparisons were made. To compare the percentage of the positive-stained cells in the two studied groups, T-test was used. Mann-UWhitney test was used to compare the expression score of VEGF marker in the two studied groups. Figures 1 to 3 show the expression of VEGF in the microscopic sections of OLP samples. T-test was used to compare the percentage of VEGF expression in OLP and normal mucosa. According to this test, the percentage of VEGF expression showed no significant statistical difference between OLP and normal mucosa (P=0.05). Table 1 shows the score of VEGF nuclear expression. S Farhadi,et al, 4 had significantly higher VEGF expression scores compared to normal mucosa.
Discussion:
The results of the present study showed that there is a statistically significant difference between OLP and normal mucosa in terms of the VEGF score, and OLP samples showed a significantly higher VEGF expression score in comparison with normal mucosa.
In line with our study, Tao et al showed that VEGF expression has been significantly higher in atrophic-erosive OLP in comparison with reticular and control samples. (18) Moreover, Scardina et al reported that VEGF expression in OLP samples is significantly higher compared to normal mucosa. (16) Notwithstanding, contrary to the results of the present study, Ding et al showed that VEGF expression had been lower in OLP than in normal mucosa. (19) Also, Výbohová et al reported that in cutaneous LP (CLP) patients, both vascular bed and VEGF expression had increased significantly compared to healthy samples, (20) and VEGF expression in cutaneous ulcers was significantly higher in the epidermis than in the dermis. These findings indicated the correlation between angiogenesis and the pathogenesis of CLP in the mentioned study. (20) Mardani et al stated that in OLP patients, in comparison with the controls, the level of serum VEGF has been significantly higher. (21) In general, angiogenesis is vital during fetal development, and after this period, it participates in several pathophysiologic processes.
(1) This process has a significant role in physiologic conditions such as fetal development and wound healing and also in pathologic conditions such as tumoral growth, metastasis, and the progression of inflammatory diseases. (2) Among important stimulating factors of endothelial growth, VEGF has been identified as the most important angiogenic mediator. This GF is a multifunctional cytokine which is expressed in different conditions such as increased vascular permeability and angiogenesis, and it stimulates the proliferation and migration of endothelial cells and increases vascular permeability. (7) This cytokine is released by different types of cells and acts as a key regulator of physiologic and pathologic angiogenesis. (8, 9) In some studies, the expression of VEGF marker has been used to assess microvessel density in pathologic lesions. (10, 11) Also, it has been shown that the cancers that can express VEGF can grow and metastasize. (12, 13) During inflammation or hypoxia, VEGF is expressed in some cells such as keratocytes, activated macrophages, and hepatocytes. The important role of VEGF in numerous biologic processes such as tumorigenesis and wound healing has been assessed. (22) Also, the VEGF-induced angiogenesis has been shown in the pathogenesis of some diseases such as autoimmune or inflammatory diseases including periodontal diseases, psoriasis, osteoarthritis, rheumatoid arthritis (RA), multiple sclerosis (MS), and inflammatory bowel disease (IBD). (23) (24) (25) (26) (27) (28) (29) Despite several studies, the pathogenicity of LP has not been fully understood. (14) The scientific references have not rendered comprehensive and precise reports regarding the role of angiogenesis in the pathogenesis of this disease although according to these studies, OLP as a chronic autoimmune disease with an inflammatory origin, has necessary scientific evidence regarding the presence of hypoxia induced by inflammatory cells, expression of VEGF, and the initiation of the consequent angiogenesis process. (30) Thus, considering the mentioned inflammatory etiology for OLP and also the presence of a positive correlation based on the development of inflammation-induced angiogenesis and facilitation of inflammation in the presence of angiogenesis, the results of the recent study may also confirm the results of the mentioned reports. However, in order to find clinical implications for the results of the recent fundamental studies, future clinical trials on the effect of antiangiogenic drugs on the development or suppression of OLP are recommended.
Conclusion:
The results of the present study indicated that VEGF expression in erosive OLP samples was significantly higher than that in normal mucosa
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